Simultaneous 
Introduction
Stratospheric inorganic chlorine (Cly = HC1 + C1ONO 2 + HOC1 + C10 + 2 C120 2 + OC10 + 2 C12 + C1) is produced primarily from the emission of man-made chlorofluorocarbons In our current understanding of the polar stratosphere, three principal heterogeneous reactions are believed to convert inorganic chlorine reservoirs to C1 x [Solomon, 1990] 
The surfaces on which these reactions take place are provided by the particles making up polar stratospheric clouds (PSCs) (1) is supported by the stoichiometry of HC1 loss and C10 production from in situ observations in the Arctic [Webster et al., 1993] . After the eruption of Mount Pinatubo, high levels of OC10 were observed in the Antarctic vortex and were attributed to chlorine activation via reaction (2) on volcanic sulfate aerosols [Solomon et al., 1993] . In addition to providing sites for heterogeneous chemical reactions, PSCs can sequester a significant fraction of stratospheric HNO.
• in condensed forms [Toon et al., 1986] . Growth and subsequent sedimentation of these particles lead to denitrification, further enhancing ozone loss [Fahey et al., 1990] . We begin in section 2 by briefly describing the data collected by instruments aboard the ER-2 during ASHOE/MAESA. Sections 3 and 4 will present observations of the conversion of chlorine reservoirs to reactive chlorine and how these can be analyzed to gain quantitative information on the stoichiometry of the processes responsible for chlorine activation. We describe the Lagrangian photochemical model in section 5. In sections 6 and 7, model simulation results are presented and compared with observations. We conclude by presenting in section 8 a summary of the results obtained in this investigation,
Observations and Instruments
The Aircraft Laser Infrared Absorption Spectrometer (ALIAS) instrument is a scanning tunable diode laser spectrometer [Webster et al., 1994 ] which measures HC1 [Webster et al., 1993] , CO, N20, and CH4, using high-resolution laser absorption at wavelengths from 3 to 8 pm in an 80-m multipass cell. The measurement uncertainty depends on signal size as well as on uncertainties in spectral parameters. The total uncertainty (1(•) for 30 s averages of HC1 is typically 10% at 1 ppbv and 30% for the mixing ratios below 0.3 ppbv. The minimum detectable HC1 amount is about 0.1 ppbv, although in some flights, this can be as low as 0.05 ppbv. Table 1 and C10 measurements during the flight of August 6, 1994, during which processed air was encountered. Finally, we summarize the evolution the HC1 and C10 observations spanning the four ASHOE/MAESA phases from April to October 1994. Compact relationships between losses in chlorine reservoirs and production of reactive chlorine gases are seen for ASHOEtMAESA flights during the Antarctic winter. As we will show, these relationships are consistent with the stoichiometry of recent heterogeneous processing. We estimate that 5-6 exposures to temperatures in the 197-199 K range for a few hours at a time would be enough to account for a decrease in HCI by a few tenths of ppbv (and increase ClONe2 by twice that amount), due to heterogeneous reaction (1) on sulfate aerosols tollowed by excursions to lower latitudes. In this manner a large part of the offset can be attributed to prior processing of chlorine reservoirs on background sulfate aerosols or on PSCs. Thus while the 1'2 slope in Figure 3 comes from the stoichiometry of (1), the y in[ercept can be interpreted as the extent of past PSC processing, or the "memory" of chlorine activation through (1) for HC1. ClONe2 on the other hand can recover through (4), resulting in the net stoichiometry of (14). As Note that without temperature history consideration and knowledge of the type of PSC formed, we cannot a priori distinguish between cases 4.2 and 4.4. From these observations it seems that even though processing begins with more HC1 than ClONe 2, partial recovery of ClONe 2 through the net reaction (14) allows near complete heterogeneous loss of HCI. Interestingly, this would suggest that the conversion to active chlorine is HCl-limited in the edge region of the Antarctic vortex. Excursions of air parcels to lower latitudes provide enough sunlight to produce NOx, which combines with CIO (via reaction (4)) to produce small amounts of ClONe 2. Similarly, production of HOx at lower latitudes results in small amounts of HOCI (via C10 + HO:). Subsequently, as the parcel returns to higher latitudes and colder temperatures, heterogeneous reactions of HC1 with both reservoirs via (1) and (3) continue to deplete HC1 [daegld, 1996] .
In this manner, reaction (1) 
Photochemical Model Along Trajectories
To better understand the mechanisms responsible tbr the repartitioning of chlorine species during the polar winter, we use a Lagrangian photochemical model along trajectories [Nair, 1996] 
On going Heterogeneous Processing: July 28
Observations If we now study parcel 11 of Plate 2 a, with a temperature lnistory shown in Figure 7 a, we obtain model calculations for the evolution of individual species during the 10 days prior to the ER-2 measurement, as shown in Figure 8 . These results correspond to the initialization in case 2, assuming pre processing of HC1. When the temperature decreases below 200 K (on day 2()7.5), fine reaction of HC1 and ClONe2 on STS becomes fast enough to deplete slightly both chlorine reservoirs and to increase Tlne precipitous drop in temperatures for the last 12 hours of tlne trajectory causes the reactivity of (1) Table 2 is close to that of reaction (1).
Tlne bottom right-hand panel in Figure 8 illustrates the evolution of reservoir losses and active chlorine production for a given air parcel as a function of time rather than an instantaneous snapshot for many air parcels as in Figure 3 
